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Who’s Asking What? Modelling a Large Reference Interaction Dataset
Andrew Asher
Indiana University Bloomington, USA
Like many library systems, the Indiana University 
Bloomington (IUB) Libraries have observed a 
steady decline in reference questions over the past 
several years. Between 2006 and 2013, the overall 
number of reference transactions decreased 31%, 
or an average of about 4.8% per year.1 In order 
to investigate this decline, I assembled a dataset 
of all reference transactions recorded in IUB’s 
online tracking system, in which librarians have 
recorded all reference, directional, and equipment 
questions asked at all service points across the 
IUB Libraries since 2006, as well as questions sent 
directly to subject and area studies librarians (see 
Figure 1). From 2006–2013, 774,660 questions 
were recorded in this system, including 457,794 
reference questions (Figure 2).
Figure  1: Key to library  abbreviations used in this paper.
Abbreviation Library Name
B-ARCHIVES Indiana University Archives
B-BCC Neal-Marshall Black Culture Center Library
B-BUSSPEA
Business & School of Public & Environmental Affairs 
Library
B-CHEM Chemistry Library
B-EDUC Education Library
B-FINEARTS Fine Arts Library
B-GEOLOGY Geosciences Library
B-GEOMAP Geography & Maps Library (now closed)
B-HPER Public Health Library
B-JOURNALISM Journalism Library (now closed)
B-LIFESCI Life Sciences Library
B-LILLY Lilly Library (Special Collections)
B-MUSIC William & Gayle Cook Music Library
B-OPTOMTRY Optometry Library 
B-SLIS Library & Information Sciences Library (now closed)
B-SWAIN Swain Hall Library
B-WELLS Herman B Wells Library
Subject/Area Studies Subject & Area Studies Librarians
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Figure 2: Total number of reference questions at IUB Libraries 2006–2013 
Reference Questions in Aggregate 
Public service points at IUB’s main research 
library, Herman B. Wells, account for roughly 
half of all of IUB Libraries’ reference transactions. 
The Wells Library has also experienced the most 
precipitous decline in reference demand, logging 
36,527 questions in 2006 compared to 20,430 in 
2013, or a decrease of 44%. The remaining branch 
libraries and subject/area studies librarians logged 
24,696 reference questions in 2006 and 21,730 
in 2013: a much smaller decrease of 12%. This 
downward trend was observed across most of the 
IUB branch libraries, with the exception only of the 
University Archives, the Business Library, the Life 
Sciences Library, and the Music Library. Reference 
questions answered by subject and area studies 
librarians also showed a relatively stable trend over 
the entire dataset, but have dropped significantly in 
the last two years (Figure 3). In absolute numbers, 
this represents an average overall loss of 2723 
reference questions per year since 2006.
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Figure 3: Average yearly gain/loss in reference questions by library in absolute numbers.
These data seem to suggest that library users are, 
in general, making less use of public service desks 
across the IUB campus, but especially in the main 
research collections (B-WELLS). 
Nevertheless, in-person walk-ups to the libraries’ 
service points continue to be the most common 
way to ask reference questions, even though the 
proportion of in-person questions has declined 
from 72% in 2006 to 58% in 2013. Chat/IM is 
the next most common contact method at 16.3% 
in 2013, followed by e-mail at 15.7%. Both e-mail 
and chat/IM contacts have risen dramatically 
since 2006, from 5.5% and 1% respectively. Not 
surprisingly, telephone contacts have decreased 
significantly: from 21.7% in 2006 to 9.2% in 2013 
(Figure 4).
Figure 4: Reference questions by contact method, all IUB Libraries.
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In terms of service point usage, IUB reference 
desks tend to be busiest in the late morning to 
early afternoon early in the week, with 2–3 pm 
on Tuesdays as the busiest single hour over the 
six-year period studied. Questions tend to taper 
off by the 6 p.m. hour every day, and the number 
of daily questions declines from its peak on 
Tuesdays to a low on Saturdays before gradually 
increasing on Sunday and rapidly increasing on 
Monday (Figure 5). These rhythms of the academic 
workday and workweek are likely familiar to many 
ARL librarians.
Figure 5: Overall reference questions asked at IUB Libraries by hour, 2006–2013.
Reference Question Content
To learn more about the content of these reference 
questions, I conducted a word frequency analysis 
of the 2.1 million words contained in the 178,467 
logged reference transactions that included the 
full text of the question asked. Within this corpus, 
resources and statements of need were the most 
commonly occurring words. Book was the most 
used word, and book/books appeared a total of 
45,620 times, or 2.1% of the total word count. 
 Article/articles (0.6%), information (0.3%), and 
journal (0.2%) also ranked highly. The occurrence 
of these terms also remained relatively stable over 
time (Figure 6). In total, questions involving books 
accounted for 26.2% of the questions, while articles 
and journals accounted for 11.4% (Figure 7).
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Figure 6: Word frequencies in IUB Libraries reference questions, 2006–2013 (the data set 
is divided into 10 equal temporal segments, oldest to newest).
Figure 7: Percentage of questions containing Book/Article by IUB Library.
Within this corpus, the most commonly occurring 
verbs were indicative of user needs: help (1.0% 
of the total word count), looking (0.8%), need 
(0.6%), access (0.3%) and finding (0.2%) (Figure 
8). These verbs also co-occurred in reference 
questions mentioning books, journals, and articles 
at high frequencies, with “find” ranking first in co-
occurrences for all three resource types (Figure 9).
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Figure 8: Verb word frequencies in IUB Libraries reference questions, 2006–2013 (the 
data set is divided into 10 equal temporal segments, oldest to newest).
Taken together, these results suggest, perhaps 
unsurprisingly, that reference questions directed 
to service desks are primarily focused on getting 
assistance finding and accessing particular 
resources or information. Nevertheless, while just 
under 40% of reference questions appear to be 
concerned with information needs associated with 
locating books and journal articles, the remaining 
60% exhibited no clear pattern.
Reference Question Difficulty
As a strategy for understanding the difficulty of 
reference questions, I randomly selected .005% 
of the logged questions as a representative 
sample from the reference tracking system. Three 
librarians (myself and two subject librarians) then 
rated these questions using the Reference Effort 
Assessment Data (READ) scale, a 6-point rubric 
designed to measure the effort required to answer 
reference questions. More difficult questions 
that require more effort for a librarian to answer 
receive a higher score. Nine hundred and one 
questions were rated, with a mean score of 2.3 
and a standard deviation of 0.817, indicating that 
most of the questions in our dataset were relatively 
straightforward to answer and very few were 
difficult research questions (Figure 10).
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Figure 9: Co-occurring words in reference questions by resource type mentioned.
Asher
59
Figure 10: READ Scale scoring distribution.
When comparing the scores by contact type (Figure 
11) and year (Figure 12), I found relatively little 
variation in the means, and while this variation was 
statistically significant using one-way ANOVA, the 
effect size was very small. Interestingly, questions 
received at the University Archives were scored 
as more difficult than at other libraries (ANOVA: 
F=32.156, p<.01, ŋ2 = .035), although the effect size 
was again small (Figure 13). The distribution of the 
scores of questions received at the Wells Library 
was not statistically different than at other IUB 
libraries. These results suggest that the difficulty of 
reference questions is similar across all of the IUB 
Libraries and has remained stable over time and 
contact method.
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Figure 11: Mean READ Scale scores by contact type.
Asher
61
Conclusions and Future Research
Although the overall volume of reference questions 
at IUB Libraries has declined fairly dramatically 
since 2006, this analysis suggests that there has 
been very little change in the content or difficulty 
of questions associated with this decrease in 
reference demand. Moreover, while the method 
of contact with reference librarians appears to be 
shifting away from in-person to online methods, 
this also does not appear to affect the difficulty of 
the questions asked. Because so few variations were 
observed in the difficulty of the questions, it seems 
likely that much of the decline in reference demand 
since 2006 is a result of more sophisticated and 
better designed online research tools enabling 
library users to answer many of their questions 
without contacting a librarian.
While the logged questions analyzed in this 
study provide great breadth to understanding 
the patterns of reference questions at the IUB 
Libraries, one of these data’s limitations is that they 
only include brief librarian-written summaries of 
the questions asked rather than the question in the 
library user’s own words. In order to provide more 
detail for understanding the library user’s point of 
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view, I also attempted to construct a topic model 
for more than 16,000 e-mail transcripts archived 
from IUB Libraries’ reference e-mail account from 
2007–2013. Unfortunately, the texts of these 
e-mail inquiries proved too short to construct a 
meaningful model. A future content analysis of a 
representative sample of these e-mail texts, as well 
as the over 30,000 online chat transcripts collected 
by IUB Libraries since 2009 may be undertaken to 
further investigate these aspects of library users’ 
reference needs and experiences.
—Copyright 2015 Andrew Asher
Notes
1. In absolute numbers, IUB librarians logged 
61,223 reference questions in 2006, compared 
to 42,160 in 2013.
